Altered endothelium-dependent and -independent hyperpolarization and endothelium-dependent relaxation in carotid arteries isolated from streptozotocin-induced diabetic rats.
We examined endothelium-dependent and -independent hyperpolarizations and endothelium-dependent relaxation responses in carotid arteries isolated from streptozotocin-induced diabetic rats and age-matched controls. The resting membrane potentials were not significantly different between control and diabetic carotid arteries. The endothelium-dependent hyperpolarization induced by acetylcholine, which was inhibited by TEA but not by glibenclamide or by treatment with either a high concentration of glucose or pertussis toxin, was significantly weaker in diabetic arteries than in the controls. The relaxation responses to acetylcholine in carotid artery rings were significantly decreased in streptozotocin-diabetic rats. Treatment with NG-nitro-L-arginine (L-NOARG) inhibited the acetylcholine-induced maximal relaxation by 80% and 30% in control and streptozotocin-diabetic rats, respectively, and the simultaneous application of L-NOARG and indomethacin had a more potent inhibitory effect on this relaxation in both groups. The release of 6-keto-prostaglandin F1alpha and that of thromboxane A2 in response to methoxamine or methoxamine plus acetylcholine were both markedly decreased in diabetic rats. The cromakalim-induced hyperpolarization of the carotid artery, which was completely prevented by glibenclamide, was also significantly weaker in diabetic arteries than in the controls. These results suggest that changes in (1) various K+ channels on smooth muscle, (2) the biosynthesis of cyclooxygenase products and (3) endothelium-dependent relaxation may be important factors in the development of diabetic complications in the carotid artery.